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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a substrate top ~ or the pattern-formation approach of the carbon nanotube characterized by to 
twine and to rub said carbon nanotube which existed off while are the approach of forming the pattern of 
a carbon nanotube by removing through the mask which fixed on the substrate with which the thin film 
was given to surface [ at least / a part of ], and which formed in the predetermined pattern the carbon 
nanotube containing a binder which twined and existed and using the solution which dissolves said 
binder in removal of a carbon nanotube. 

[Claim 2] The pattern formation approach of the carbon nanotube according to claim 1 which rubs a 
carbon nanotube off by the quality of a blanket-like object while removing a carbon nanotube by 
including the solution used for removal in the quality of a blanket-like object, and ****(ing) a carbon 
nanotube qualitatively [ said ] of a blanket-like object. 

[Claim 3] The pattern formation approach of a carbon nanotube according to claim 1 or 2 that a mask 
consists of a metal, glass, or ceramics. 

[Claim 4] A carbon nanotube is the pattern formation approach of a carbon nanotube given in any 1 term 
of claims 1-3 which are the nanotubes containing nano particle. 

[Claim 5] Or it is the approach of forming the pattern of a carbon nanotube by removing some carbon 
nanotubes which fixed on the substrate with which the thin film was given to surface [ at least / a part 
of] by the 1st dry etching approach, a substrate top — It is the matter which does not receive a damage 
as a mask in the pattern formation of a carbon nanotube at the time of a metal membrane or said 1 st dry 
etching. The pattern formation approach of the carbon nanotube characterized by using the film of the 
matter which does not give a damage at a carbon nanotube at the time of said mask removal. 
[Claim 6] Said 1 st dry etching approach is the pattern formation approach of the carbon nanotube 
characterized by being the approach of burning in an oxygen ambient atmosphere. 
[Claim 7] The pattern formation approach of a carbon nanotube according to claim 5 or 6 that a metal 
membrane is the aluminum film, the titanium film, a gold film, the molybdenum film, the tungsten film, 
or a silver film. 

[Claim 8] The pattern formation approach of a carbon nanotube according to claim 5 or 6 that it is the 
matter which does not receive a damage at the time of said 1 st dry etching, and the film of the matter 
which does not give a damage to a carbon nanotube at the time of removal is the silicon dioxide film or 
aluminum oxide film. 

[Claim 9] A carbon nanotube is the pattern formation approach of a carbon nanotube given in any 1 term 
of claims 5-8 which are a single Wall nanotube or a multi-wall nanotube. 

[Claim 10] A single Wall nanotube or a multi-wall nanotube is the pattern formation approach of the 
carbon nanotube according to claim 9 which is a purification nanotube from which nano particle was 
removed. 

[Claim 1 1] A carbon nanotube is the pattern formation approach of a carbon nanotube according to 
claim 1 to 9 of removing the nano particle which is a nanotube containing nano particle and remained 
between the patterns of a carbon nanotube by carrying out lift off of these some thin films [ at least ]. 
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[Claim 12] A carbon nanotube is the pattern formation approach of a carbon nanotube according to 
claim 5 to 9 of removing by the 2nd dry etching approach that said 1 st dry etching differs the nano 
particle which is a nanotube containing nano particle and remained between the patterns of a carbon 
nanotube. 

[Claim 13] The pattern formation approach of a carbon nanotube according to claim 12 of removing the 
catalyst metal with which said 2nd dry etching approach constitutes said a part of nano particle [ at 
least ] from any one of sputter etching, chemical etching, reactant etching, reactant sputter etching, ion 
beam etching, and the reactant ion beam etching. 

[Claim 14] The carbon nanotube film is the pattern formation approach of a carbon nanotube given in 
any 1 term of claims 1-13 formed by screen printing, the spray method, or the replica method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pattern formation approach of the carbon fine 

structure ingredient containing a carbon nanotube. 

[0002] 

[Description of the Prior Art] The thing tough chemically and mechanically is known and the carbon 
nanotube attracts attention also as an ingredient of an electron source. One or more cylinders with which 
the carbon nanotube rounded off the graphite-like carbon atomic plane of the number atomic layer of 
thickness in the shape of a tube become nest-like, and an outer diameter is [ die length ] the very minute 
tubular matter of mum order to nm order. That which one thing consisted the single Wall nanotube and 
two or more cylinders consisted [ the cylinder ] nest-like of is called the multi-wall nanotube. 
[0003] As a generation method of a carbon nanotube, the arc discharge method, the CVD method, the 
laser ablation method, etc. are learned. The generated carbon nanotube is the soot-like thing mixed with 
impurities, such as a particle of carbon other than a carbon nanotube. In the single Wall nanotube and 
multi-wall nanotube which were formed especially by the arc discharge method, since a catalyst metal, 
for example, iron, nickel, cobalt, an yttrium, a lanthanum, etc. are needed in process of generation, it is 
the soot-like thing in which the metal particle was also contained. Here, metal particles, such as a 
catalyst metal produced in process of impurities, such as a carbonaceous particle, or generation, are 
called nano particle. 

[0004] At the time of discharge, first, from the amorphous carbon with which amorphous carbon was 
covered and covered by the catalyst metal particle front face, two or more nanotubes grew and the 
purification process of the carbon nanotube by the arc discharge method is entangled with other 
nanotubes mutually. With the catalyst metal after formation, the front face is covered with the 
amorphous carbon thin film. Moreover, it is formed while a carbon particle also discharges, and there is 
a thing adhering to a nanotube, and two or more have joined together through a carbon particle 
depending on the case. Thus, the carbon nanotube is entangled by the particle. 
[0005] These nano particle can be removed from the carbon nanotube generated by the describing 
[ above ] arc discharge method comparatively easily. A carbon particle is a short time in an oxygen 
ambient atmosphere, for example, can be removed mostly, without producing degradation of a nanotube 
in 1 5 minutes in about 450 degrees C among atmospheric air. A carbon particle with many association 
between carbon atoms with this imperfect tends to react with oxygen, and oxidation removal of the 
carbon particle is carried out alternatively. 

[0006] Furthermore, the amorphous carbon which is wearing a catalyst surface of metal is removed, and 
a catalyst metal is exposed to a front face with this process. This catalyst metal, for example, cobalt, an 
yttrium, iron, nickel, and a lanthanum are removable by processing for 2 hours or more by after the 
above-mentioned heat treatment (for example, about 35% of hydrochloric acid). Since the carbon thin 
film of the shape of amorphous [ which was wearing the front face by heat treatment ] was removed, it 
can etch by acid treatment. Thus, it is called the carbon nanotube which had the carbon nanotube from 
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which nano particle was removed refined. 

[0007] In order to use a carbon nanotube as an electron source, it is necessary to form on a substrate by 
using the soot carbon nanotube of the above as the carbon nanotube film. In order to use it as an electron 
source of a field emission display (FED) especially, the detailed pattern formation of the carbon 
nanotube film is required. 

[0008] In FED using a carbon nanotube, the gate electrode which pulls out an electron is located in the 
cathode upper part which used the carbon nanotube film, and the anode with which the fluorescent 
substance of red, green, and blue was further given to the upper part is arranged. Thus, the structure 
which consists of a cathode, the gate, and an anode is called triode structure. Although an electrical 
potential difference is impressed to the gate, an electron is pulled out from the carbon nanotube which is 
a cathode, an anode is irradiated and a fluorescent substance is made to color, the structure which an 
electron does not pour in can be formed in the gate by forming an insulator layer on a cathode, forming a 
cathode hole further, and forming a gate electrode around the hole on an insulator layer. Although form 
two or more said triode structures further, it is made to operate uniquely fundamentally and an image is 
expressed in FED therefore, the detailed pattern formation of the carbon nanotube film needs to be 
required, and it is necessary to make it operate independently electrically. In addition, since an anode 
electrode forms in the confrontation glass of FED separately, triode structure puts below the structure 
which consists of the cathodes, insulator layers, and gate electrodes which mainly consist of carbon 
nanotubes. 

[0009] As an approach of forming in a predetermined pattern by using a carbon nanotube as the film, 
what used and carried out patterning of the adhesive tape to the predetermined pattern on the substrate at 
JP,2000-203821 ,A is put in into the solution which distributed the carbon nanotube, and after making a 
carbon nanotube deposit on a substrate by carrying out natural evaporation of the solution, the method of 
obtaining the carbon nanotube film of a predetermined pattern is indicated by exfoliating adhesive tape. 
The pattern is formed by more specifically putting the copper plate with which adhesive tape was put on 
the predetermined pattern into a beaker with the solution which distributed the carbon nanotube, 
carrying out the laminating of the carbon nanotube on a copper plate, and finally exfoliating adhesive 
tape by evaporating a solution. 

[0010] After making it distribute in a resist, applying a carbon nanotube to a substrate and exposing and 
developing it to a predetermined pattern, according to making a fixed ingredient adhere on a carbon 
nanotube, a carbon nanotube is fixed to a substrate and the method of leaving only a carbon nanotube 
and a fixed ingredient is indicated by carrying out lift off of the resist further by JP,6-252056,A. 
[001 1] The approach of forming a carbon nanotube by screen-stencil on cathode metal wiring is reported 
to 99 Digest, and SID'pl 137 (1999) and SID f 00 Digest and p329 (2000). 

[0012] How to form the slurry containing a carbon nanotube and a binder in Feng-Yu Chuang, SID00 

Digest, and p329 (2000) by screen-stencil as an electron source of FED is indicated. 

[0013] 

[Problem(s) to be Solved by the Invention] However, according to the approach shown in JP,2000- 
203821 ,A A carbon nanotube twines each other intricately [ since a diameter is the tubular matter with a 
very high aspect ratio whose die length is several micrometers in several nm - dozens of ran ]. When the 
carbon nanotube made to deposit by natural evaporation on the substrate which stuck adhesive tape 
exfoliated a tape, it had the problem that an edge could be twined turned over, or could not overflow and 
it could not form a beautiful pattern. That is, since there was die length of several micrometers, in case 
natural evaporation of the carbon nanotube was carried out, when the carbon nanotube on a substrate 
and the carbon nanotube on adhesive tape would become entangled and accumulate and exfoliated 
adhesive tape, it was that by which a carbon nanotube remains in the part which the carbon nanotube on 
a substrate also exfoliated in coincidence, or exfoliated adhesive tape. Moreover, the carbon nanotube 
film formed of natural evaporation was difficult to obtain the flat carbon nanotube film from a solvent 
not evaporating in homogeneity. 

[0014] Since according to the approach of JP,6-252056,A the resist was made to distribute a carbon 
nanotube and patterning was carried out, in order to prevent stopping exposing, there was a problem that 
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the consistency of the carbon nanotube in the film which was able to obtain the content of a carbon 
nanotube not much highly for a showy flaw and its reason will fall. 

[0015] It was that to which the consistency of the carbon nanotube in the film which needed to be mixed 
with the solvent or the binder in order to ink-ize by the approach of forming a pattern using 99 Digest, 
and SID'pl 137 (1999) and SID'OO Digest and the screen-stencil reported to p329 (2000) to screen- 
stencil, therefore was obtained like said JP,6-252056,A by this approach falls. Moreover, when 
volatilizing the solvent in ink, it was difficult to volatilize homogeneity, and when a cavity was 
generated into the part from which the solvent escaped, the problem that minute irregularity arose was in 
the carbon nanotube film. 

[0016] By Feng-Yu Chuang, SID00 Digest, and the screen-stencil approach indicated by p329 (2000), 
although formation of about several 1 00-micrometer pattern was possible, formation of detailed pattern 
several 10 micrometers or less was difficult. 

[0017] Its configuration of a pattern edge is well good again, and surface smoothness aims this invention 
at offering the approach of forming the carbon nanotube pattern whose dependability in the insulation 
between components improved while it was made in view of the situation mentioned above and can 
perform detailed pattern formation of the carbon nanotube film easily. 
[0018] 

[Means for Solving the Problem] This invention offers the pattern formation approach of the carbon 
nanotube shown in following the (1) - (14), in order to attain said purpose. 

[0019] (1) a substrate top ~ or the pattern- formation approach of the carbon nanotube characterized by 
to twine and to rub said carbon nanotube which existed off while are the approach of forming the pattern 
of a carbon nanotube by removing through the mask which fixed on the substrate with which the thin 
film was given to surface [ at least / a part of], and which formed in the predetermined pattern the 
carbon nanotube containing a binder which twined and existed and using the solution which dissolves 
said binder in removal of a carbon nanotube. 

[0020] (2) The pattern formation approach of the carbon nanotube of (1) which rubs a carbon nanotube 
off by the quality of a blanket-like object while removing a carbon nanotube by including the solution 
used for removal in the quality of a blanket-like object, and ****(ing) a carbon nanotube qualitatively 
[ said ] of a blanket-like object. 

[0021] (3) (1) which a mask becomes from a metal, glass, or the ceramics, or the pattern formation 
approach of the carbon nanotube of (2). 

[0022] (4) A carbon nanotube is the pattern formation approach of the carbon nanotube of (1) - (3) 
which is a nanotube containing nano particle. 

[0023] (5) Or it is the approach of forming the pattern of a carbon nanotube by removing some carbon 
nanotubes which fixed on the substrate with which the thin film was given to surface [ at least / a part 
of] by the 1st dry etching approach, a substrate top — It is the matter which does not receive a damage 
as a mask in the pattern formation of a carbon nanotube at the time of a metal membrane or said 1st dry 
etching. The pattern formation approach of the carbon nanotube characterized by using the film of the 
matter which does not give a damage at a carbon nanotube at the time of said mask removal. 
[0024] (6) Said 1 st dry etching approach is the pattern formation approach of the carbon nanotube 
characterized by being the approach of burning in an oxygen ambient atmosphere. 
[0025] (7) (5) whose a metal membrane is the aluminum film, the titanium film, a gold film, the 
molybdenum film, the tungsten film, or a silver film, or the pattern formation approach of the carbon 
nanotube of (6). 

[0026] (8) (5) whose film of the matter which does not give a damage to a carbon nanotube at the time 
of removal it is the matter which does not receive a damage at the time of said 1st dry etching, and is the 
silicon dioxide film or aluminum oxide film, or the pattern formation approach of the carbon nanotube 
of (6). 

[0027] (9) A carbon nanotube is the pattern formation approach of the carbon nanotube of (5) - (8) 
which is a single Wall nanotube or a multi-wall nanotube. 

[0028] (10) A single Wall nanotube or a multi-wall nanotube is the pattern formation approach of the 
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carbon nanotube of (9) which is the purification nanotube from which nano particle was removed. 
[0029] (1 1) a carbon nanotube ~ nano — particle — having contained — a nanotube — it is — a carbon 
nanotube — a pattern » between — having remained — nano — particle — this — a thin film ~ at least — a 
part - lift off - carrying out — things - removing (— one --) - (- nine --) — a carbon nanotube - 
pattern formation — an approach . 

[0030] (12) A carbon nanotube is the pattern formation approach of the carbon nanotube of (5) - (9) 
which removes by the 2nd dry etching approach that said 1 st dry etching differs the nano particle which 
is a nanotube containing nano particle and remained between the patterns of a carbon nanotube. 
[0031] (13) The pattern formation approach of the carbon nanotube of (12) which removes the catalyst 
metal with which said 2nd dry etching approach constitutes said a part of nano particle [ at least ] from 
any one of sputter etching, chemical etching, reactant etching, reactant sputter etching, ion beam 
etching, and the reactant ion beam etching. 

[0032] (14) The carbon nanotube film is the pattern formation approach of the carbon nanotube of (1) - 

(13) formed by screen printing, the spray method, or the replica method. 

[0033] 

[Embodiment of the Invention] The example 1 of [example 1] this invention is explained using drawing 
1 - drawing 4 . Drawing 1 shows the condition that the single Wall nanotube film 6 was formed by the 
replica method on the conductor wiring 4 formed in the substrate 2. 

[0034] A replica method impresses a supersonic wave etc. first and distributes a carbon nanotube in a 
solvent. Thereby, a nanotube is atomized and divided. Next, on a filter paper, suction filtration is slushed 
and carried out and a carbon nanotube thin film is formed. A nitrocellulose or ethyl cellulose is applied 
to a substrate as a binder, vertical reversal of the carbon nanotube film on a filter paper is carried out, 
and it imprints to a substrate. Next a filter paper is removed and a thin film is formed. Since a carbon 
nanotube film front face is a field adjacent to a filter paper front face, it serves as surface smoothness 
equivalent to a filter paper front face. 

[0035] The carbon nanotubes and nano particle of the shape of tubing with a very high aspect ratio 
whose die length a diameter is several micrometers in several nm - dozens of nm twine intricately, and 
suit this carbon nanotube film. 

[0036] In this example, as shown in drawing 2 , it arranges so that the mask 8 made with a metal, glass, 
the ceramics, etc. may be aligned with the conductor wiring 4 of a substrate. Here, alignment of 
conductor wiring and a mask can be easily performed by using the eye alignment mark 10 formed in the 
part outside a carbon nanotube field for arrangement of a mask. 

[0037] Then, the carbon nanotube and nano particle which used the quality 12 of a blanket-like object, 
such as the etching reagent which dissolves the binder component used for formation of the carbon 
nanotube film 6 as shown in drawing 3 , for example, the glass fiber in which the methyl ethyl ketone 
was included, ****(ed), twined, and existed are removed, and patterning of the carbon nanotube film is 
performed. Since the carbon nanotube film obtained by the replica method is very precise, the part 
covered with the mask remains fixed on conductor wiring without dissolving, even if it **** using the 
quality of a blanket-like object containing an etching reagent. The configuration after carrying out 
patterning of the carbon nanotube film to drawing 4 was shown. 

[0038] Although the replica method was mentioned as the carbon nanotube film formation approach, 
formation of the pattern to the carbon nanotube film formed using approaches, such as screen-stencil and 
a spray method, is applicable similarly. 

[0039] When cellulose system fixing material, such as a nitrocellulose, is used with a replica method, 
volatility of a solvent, for example, a methyl ethyl ketone, is high, removal from the film is easy, and a 
residual volatile substance is removed by being drawn in at the time of membrane formation. Since the 
residual volatile substance is removed when electron emission of the electric field is impressed and 
carried out to the carbon nanotube film, ionization of residual gas is controlled. Therefore, the 
abnormality discharge by discharge and the component destruction by it are controlled, and the life of a 
display can be lived long. 

[0040] Moreover, in a replica method, since the consistency of the carbon nanotube film becomes high 
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as compared with other membrane formation approaches and the field which touched the flat filter paper 
at the time of suction turns into a top face, a front face becomes flat. When an insulator layer and gate 
membrane formation are besides given, as compared with other approaches, it is easy to form the stable 
triode structure. On the other hand, in print processes, when printing by forming a pattern in a screen, a 
pattern can be formed. However, it is necessary to mix a paste, and moreover, as compared with a 
replica method, the consistency of a carbon nanotube is low, and a front face becomes rude. When an 
insulator layer and gate membrane formation are besides given, it is hard to form the stable triode 
structure. From the above thing, when this invention is used for the carbon nanotube film formed with 
the replica method, good isolation is possible and the stable triode structure can be formed. 
[0041] moreover — although a carbon nanotube and nano particle were removed using the quality 12 of 
a blanket-like object, such as a glass fiber in which the solvent was included, while sprinkling other 
approaches, for example, a solvent, — brush bushes — carrying out — etc. — it is also possible to carry out 
**** removal. However, since it is also possible to be easy to contain an volatile high solvent 
qualitatively of a blanket-like object, and for a configuration to be able to deform moreover according to 
a pattern, and to pressurize coincidence moreover, it is desirable although precise carbon nanotube film 
like the sample produced with the replica method is removed. 

[0042] Moreover, in case it ****, in order for the excessive force to also join a mask in addition to a 
nanotube, not mask material that transforms or is easy to crush, such as a resist and a tape, but a metal, 
glass, and a ceramic are good. When the organic substance etc. especially dissociates and it remains into 
an emitter part, a gas evolution starts at the time of FED actuation, a degree of vacuum deteriorates, 
ionization of residual gas arises, and the abnormality discharge by discharge starts. Such a problem does 
not arise with a metal, glass, and a ceramic. Maintaining reinforcement, thin-film-izing is possible for 
especially a metal, and it is the most desirable. 

[0043] The refined carbon nanotube film can also apply this example. However, in the refined nanotube, 
when it **** by the quality of a blanket-like object which dipped the solvent, if the refined nanotube 
contains a solvent, swelling and deformation will be observed. Therefore, the edge of the ****(ed) 
nanotube swells up, and it deforms and a pattern deteriorates. Depending on the case, a crack arises at 
the time of desiccation. On the other hand, as for the nanotube which is not refined, swelling and 
deformation are hardly seen. Since there is particle, it is because a nanotube becomes entangled and it 
has become the firm film. 

[0044] Therefore, cost does not start as compared with the refined nanotube, but it becomes empty and it 
is [ the nanotube which is not refined does not have degradation of the configuration of pattern NINGU, 
and ] desirable. 

[0045] The example 2 of [example 2] this invention is explained using drawing 5 . (1) of d rawing 5 
shows the sectional view after forming the metaled cathode wiring 24 on a glass substrate 22 at a stripe- 
like pattern. As the formation approach of cathode wiring, after forming a metal membrane in the whole 
surface of a glass substrate by vacuum evaporationo, the spatter, and the approach of CVD and applying 
a resist, the approach of exposing and developing negatives to a stripe-like pattern, etching a metal 
membrane, and exfoliating a resist after that is mentioned, for example. 

[0046] Then, as shown in (2) of drawing 5 , the single Wall nanotube formed using the catalyst metal by 
the multi-wall nanotube or arc discharge or the single Wall nanotube which removed the catalyst metal 
is mixed with an organic binder, and it forms in the whole substrate of (1) of drawing 5 as carbon 
nanotube film 26. As the formation approach of the carbon nanotube film, there is a replica method etc., 
for example. 

[0047] Then, a resist 30 is applied in order to form the aluminum film 28 used as a mask on the carbon 
nanotube film 26 of (2) of drawing 5 , and to carry out pattern formation on this aluminum film 
continuously, as shown in (3) of drawing 5 . 

[0048] Then, as shown in (4) of drawing 5 , together with the cathode circuit pattern 24, exposure and 
development are performed for the above-mentioned resist 30 in the shape of a stripe. 
[0049] Then, as shown in (5) of drawing 5 , the aluminum film 28 is etched into a mask for the resist 30 
by which patterning was carried out [ above-mentioned ]. 
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[0050] Then, a resist is exfoliated as shown in (6) of drawing 5 . 

[0051] Then, as shown in (7) of drawing 5 , it removes by burning the carbon nanotube film exposed to 
a front face using a dry etching system, for example, 02 plasma ashing device. It includes with 
combustion here, not only when raising sample temperature, but 02 plasma activated without raising 
substrate temperature and the approach of it being radical and oxidizing, i.e., ashing. 
[0052] Finally, as shown in (8) of drawing 5 , patterning of the carbon nanotube film can be carried out 
on the cathode wiring 24 by removing the aluminum film on the carbon nanotube film 26 by wet etching 
with phosphoric acid, especially the heated phosphoric acid. 

[0053] Even if the change with micro observation with an electron microscope was not observed, but the 
same emission current was obtained as compared with the nanotube film before patternizing the 
patternized carbon nanotube film which was formed by this example and it removed the aluminum film, 
it became clear that there is no damage. The perspective view of (8) of drawing 5 was shown in (9) of 
drawing 5 . 

[0054] carbon nanotubes [ in / since the pattern of the carbon nanotube obtained by this example burns 
as a mask and forms the aluminum film / a pattern edge ] — twining — there is nothing and a good 
configuration is acquired. 

[0055] In addition, although this example explained using 02 plasma ashing, etching by other dry 
etching approaches, for example, sputter etching, chemical etching, reactant etching, reactant sputter 
etching, ion beam etching, and reactant ion beam etching is possible. 

[0056] Vapor etching or etching of radical content is chemical etching or reactant etching, and can 
remove the nano particle which is mainly concerned with a carbon nanotube or carbon using reactant 
gas, such as carbon, and oxygen which can carry out reaction removal, hydrogen. Although carbon 
association of the amorphous carbon which is wearing a carbon nanotube or carbon nano particle, and a 
catalyst surface of metal consists of six membered-rings or a five-membered ring, as compared with a 
carbon nanotube, association of carbon nano particle and **-ed [ catalyst surface-of-metal ] amorphous 
carbon is imperfect, and there are many five-membered rings and they tend to react to reactant gas. 
[0057] Therefore, when carrying out pattern NINGU of the carbon nanotube containing the amorphous 
carbon which is wearing carbon nano particle and a catalyst surface of metal, etching containing vapor 
etching or a radical is more effective. Furthermore, by etching containing vapor etching or a radical, not 
only the front face of the nanotube which carries out patterning but reactant gas turns also to the side 
attachment wall and rear face of the nanotube near the front face, and nano particle, and is crowded, and 
it reacts with carbon alternatively, and can remove except a catalyst metal from it being isotropic etching 
quickly. By adding the process which removes only the catalyst metal mentioned later, patterning of the 
carbon nanotube containing nano particle can be carried out. Since a resultant serves as gas, such as CO 
and C02, in the case of oxygen, it does not have the reattachment to a substrate, and it does not have the 
problem of surface contamination. The combustion required especially with oxygen is simple, and 
desirable. 

[0058] Next, the case where the spatter effectiveness of ionicity is used is examined. Although a spatter 
and vacuum evaporationo are used for a carbon nanotube to leave when carrying out patterning and 
aluminum is covered with an example 2, the front face of a carbon nanotube has large irregularity, and 
may especially fully be unable to cover aluminum inside concave. When reactant gas is used, there is a 
surroundings lump of gas, and when etching time is a long time, a carbon nanotube is etched from the 
part which the protective coat has not fully covered. On the other hand, the rectilinear-propagation 
nature of an ion kind is strong, and in order that an ion kind may advance from a top face, it is hard to 
give a damage, when it is with the sputter etching of ionicity to the carbon nanotube located in the lower 
part of the thick covering film. Since it is furthermore etching of an anisotropy, it can etch into a mask 
pattern faithfully and perpendicularly. Therefore, it is desirable to detailed patterning formation 
desirable although the carbon nanotube film which does not have content of catalyst **** especially 
among nano particle is removed and. 

[0059] There is no mask, although etching is possible, it is necessary to modulate a beam and the 
process time amount per area is required of ion beam etching and reactant ion beam etching. It is 
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suitable for the display smaller than a large area display. 

[0060] In addition, although this example showed the example which used the aluminum film as a mask 
at the time of 02 plasma ashing, in case it removes, the metal which does not give a damage to a carbon 
nanotube, for example, titanium, gold, molybdenum, a tungsten, silver, etc. may be used. By titanium, 
an aqua regia can remove with a nitric acid and gold, and the mixed liquor of a hydrofluoric acid and a 
nitric acid can remove promptly in molybdenum at heat concentrated sulfuric acid or an aqua regia, and 
a tungsten. However, with a nitric acid, a sulfuric acid, and hydrogen fluoride, although there is a carbon 
nanotube then gradually, since it deteriorates, it is necessary to process by prolonged processing, within 
the conditions which do not receive degradation of the emission in the case of being a damage, 
especially FED especially temperature, concentration, and predetermined time amount. At a room 
temperature, it can process without a damage by processing of less than 1 hour with 65% of nitric acids, 
90% of sulfuric acids, 45% of hydrogen fluoride, and those mixture. Coverage is high, compared with 
other metals, it is cheap, and aluminum is [ the covering condition of a carbon nanotube, especially the 
crystal grain of aluminum are dense, and / degradation of a carbon nanotube is not seen to the 
phosphoric acid which is moreover an etching reagent, but ] more desirable than other metals. 
[0061] On the other hand, its sputtering yield by ion is small, and the metal with large atomic weight is 
suitable as mask material, when it is the dry etching with the main spatter effectiveness. Especially gold, 
a tungsten, and molybdenum are desirable to detailed patterning formation desirable although the carbon 
nanotube which resistance over a spatter cannot receive a **** and the damage directly under a mask 
from aluminum and titanium easily more than twice, therefore does not have content of catalyst **** 
especially among nano particle is removed and. 

[0062] Moreover, it is possible to use it, if it is the matter which does not give a damage to a carbon 
nanotube, for example, a silicon dioxide, an aluminum oxide, etc. in case do not receive the damage in 
02 plasma ashing and it is removed also except a metal. 

[0063] In the case of a metal, conductivity can use it as increase and a cathode electrode, does not need 
to form a cathode electrode separately, and is dominance. When giving a gate metal directly, or giving 
an insulator layer and a gate metal especially in the case of an insulator layer except a metal and forming 
triode structure, it can be used as an insulating layer between a gate metal and a cathode. By the case, 
additional insulator layer formation can be omitted and simplification of a process can be attained. 
[0064] Moreover, although the replica method was mentioned as the carbon nanotube film formation 
approach of (2) of dra win g 5 in this example, even if it uses approaches, such as screen-stencil, 
formation of the carbon nanotube film can be performed easily. However, although the consistency of a 
nanotube cannot be high and a nanotube cannot become entangled, and a pattern edge can be turned over 
by other patterning approaches, or it cannot overflow and a beautiful pattern cannot be formed in a 
replica method, a pattern flat [ a front face ] and good moreover can be formed by this invention, and 
detailed pattern several 10 micrometers or less can be formed. 

[0065] On the other hand, as compared with the replica method, screen printing and a spray method can 
form a thin film easily all over the large area display beyond 30 inches or it, moreover, are a simple 
approach and are suitable for the large-sized display for home use in the example 1 . In the example 2, a 
detailed pattern can be formed and it is suitable for manufacture of high definition flat-surface mold 
television etc. 

[0066] Moreover, in this example, as shown in (6) of drawing 5 , the process which exfoliates the resist 
on the aluminum film is included. However, even if it skips the process of resist exfoliation, a resist is 
also removed by coincidence at the process of 02 plasma ashing performed continuously. Therefore, 
even if it skips the process of resist exfoliation, the pattern formation of a carbon nanotube is possible 
similarly. 

[0067] The example 3 of [example 3] this invention is explained using drawing 6 . (1) of drawing 6 
shows the sectional view after using approaches, such as vacuum evaporationo, a spatter, and CVD, and 
forming a metal membrane 44 the whole surface on a glass substrate 42. 

[0068] Then, as shown in (2) of drawin g 6 , a single Wall nanotube is mixed for example, with an 
organic binder, and it forms as carbon nanotube film 46. 
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[0069] Then, as shown in (3) of drawing 6 , the aluminum film 48 used as a mask is formed on the 
above-mentioned carbon nanotube film 46, and a resist 50 is continuously applied on the aluminum film. 

[0070] Then, as shown in (4) of drawing 6 , exposure and development are performed for the above- 
mentioned resist 50 in the shape of a stripe. Then, the aluminum film 48 is etched into a mask for a 
resist. 

[0071] Then, a resist is exfoliated as shown in (5) of drawing 6 . 

[0072] Then, patterning of the carbon nanotube film is carried out by burning the carbon nanotube film 
46 exposed to the front face of the substrate of (5) of drawing 6 using 02 plasma ashing device, and 
removing. For example, since many impurities, such as a catalyst metal, are included in the case of the 
single Wall nanotube, as shown in (6) of drawing 6 , the impurities 52, such as a catalyst metal, remain 
into the part by which a mask is not carried out by the aluminum film. Between patterns, impurities, 
such as a catalyst metal which remained, cause a short circuit electrically, and, in the case of FED, are 
malfunctioning. 

[0073] However, if the etching reagent of a substrate metal is made continuously immersed in this 
condition, the carbon nanotube film by which patterning was carried out will serve as a mask, and a 
substrate metal will be etched. Lift off of the impurities, such as a catalyst metal, is carried out, and they 
are removed by coincidence. 

[0074] Even if it uses and **** [ pressurize and ] quality of a blanket-like object which fully contained 
the etching reagent also in the case of the example 1 , nano particle and few carbon nanotubes may 
remain, but if a substrate metal is made continuously immersed in an etching reagent, the carbon 
nanotube film by which patterning was carried out will serve as a mask, and a substrate metal will be 
etched. Lift off of the nano particle is carried out, and it is removed by coincidence. 
[0075] Finally the aluminum film for masks is etched, and as shown in (7) of drawing 6 , the pattern of 
cathode wiring and the carbon nanotube film is formed in coincidence. The perspective view of (7) of 
drawing 6 was shown in (8) of drawing 6 . 

[0076] carbon nanotubes [ in / since the pattern of the carbon nanotube obtained by this example burns 
as a mask and forms the aluminum film / a pattern edge ] — twining — there is nothing and a good 
configuration is acquired. 

[0077] In addition, although this example showed the example which formed what mixed the organic 
binder with the single Wall nanotube as carbon nanotube film, also when what mixed the multi-wall 
nanotube and the refined single Wall nanotube with organic BAINDA is formed as carbon nanotube 
film, it can apply. In that case, by impurities, such as a catalyst metal shown in (6) of drawing 6 , not 
being exposed, etching a substrate metal by using as a mask the carbon nanotube by which patterning 
was carried out, and etching the aluminum film for masks, as shown in (7) of drawing 6 , cathode wiring 
and the carbon nanotube film can form in coincidence, simplification of a process can be attained as 
compared with the case where the carbon nanotube film containing nano particle is used, and it is 
advantageous. 

[0078] [Example 4] An example 4 is explained below. In the example 3, when the carbon nanotube 
containing carbon nano particle is performed by 02 plasma treatment, as shown in (6) of drawing 6 , as 
for the part by which a mask is not carried out, the impurities 52, such as a catalyst metal, remain. It is 
possible to replace a type of gas with further after this, and to carry out dry etching of the catalyst metal. 
Although catalyst metals are iron, nickel, cobalt, an yttrium, a lanthanum, etc., the spatter of them can be 
carried out by ionicity gas, such as milling. 

[0079] Furthermore, reactivity can be raised using reactant gas, especially the gas of a halogen system, 
for example, chlorine, a hydrochloric acid, 3 chlorination boron, 6 sulfur fluorides, hydrogenation 
bromine, etc., and a catalyst metal can be removed. Furthermore, etching of ionicity is more effective 
with reactant types of gas, such as a radical. While raising reactivity and promoting a reaction, a spatter 
can be carried out by ionicity gas, and a resultant can be removed from a front face. 
[0080] In addition, as the example 3 described, when the aluminum film is used as mask material, 
modification of mask material with catalyst metals, such as a resist, and selectivity or the addition of 
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patterning may be required. However, it replaces with the aluminum film, when it adjusted and carries 
out in the thickness borne enough by the time amount in which a residual catalyst metal carries out a 
spatter using a metal with a large atomic weight with the resistance over a spatter, for example, gold, 
molybdenum, a tungsten, etc., there is no modification of a mask etc. and there is no addition of a 
process, and as compared with aluminum, it is desirable. 

[0081] If the time amount which a carbon nanotube exposes is adjusted short and degradation is 
suppressed although the aluminum film is also removed when the aluminum film is used as it was, the 
carbon nanotube by which patterning was carried out without the process which removes the aluminum 
film separately will be formed. 

[0082] When removing the iron which is a catalyst metal, nickel, cobalt, an yttrium, and a lanthanum 
using reactant gas, especially halogen system gas, by heating a substrate, removal can be accelerated and 
it is effective. Vapor pressure can be made high by heating the halogenated compound of the above- 
mentioned catalyst metal, although vapor pressure is low in ordinary temperature, and removal is 
accelerated. 
[0083] 

[Effect of the Invention] As mentioned above, while being able to perform easily detailed pattern 
formation of the carbon nanotube film which twined and existed according to the pattern formation 
approach of the carbon nanotube concerning this invention, for example with a replica method, the 
configuration of a pattern edge is well good again, and surface smoothness can form the carbon 
nanotube pattern whose dependability in the insulation between components improved. 
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* NOTICES * 

JPO and XNPXT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the process of an example 1 . 

[Drawing 2] It is drawing showing the process of an example 1 . 

[Drawing 3] It is drawing showing the process of an example 1 . 

[Drawing 4] It is drawing showing the process of an example 1 . 

[Drawing 5] It is drawing showing the process of an example 2. 

[Drawing 6] It is drawing showing the process of an example 3. 

[Description of Notations] 

2 Substrate 

4 Conductor Wiring 

6 Single Wall Nanotube Film 

8 Mask 

12 Quality of Blanket-like Object 

22 Glass Substrate 

24 Cathode Wiring 

26 Carbon Nanotube Film 

28 Aluminum Film 

30 Resist 

42 Glass Substrate 

44 Metal Membrane 

46 Carbon Nanotube Film 

48 Aluminum Film 

50 Resist 

52 Impurity 
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-C'fc-S. ( 5 ) ~ ( 8 ) CD^-tfVi-y^-A-ywS:?- 

[0028] (io) xx/^t-^tyfA-r* 

mi:Ltzmmi-/*3.-7X'hz> (9)<D#-#yi-; 
+x.-7W-y : mf$&j&. 
[0029] ( 1 1 ) ^— iKy-h/fa- yt±-^y>''?- 
■x-< y/t^^-A/i-T-yf-jL-yT-^O. #>"*-y*- 
jL-y^N-^-vtsifci^stfe-^yvN-— r-f y;u^M» 

< =5r < k t — £r U 7 h * 7tl. -1 k iz X 0 1^* 
-Ti. ( 1 ) ~ ( 9 ) 0*-#yfyfi-yoA'?-y 

[0030] (12) fl-i£ylrJ1~a.—Zf\Z J )rJrt- 
: T4 9>VZ^A,m-;+3--7X°$>'0. ij—&ylrj+ 

S& 1 0 K 9 >f x y 1~y y' k {iSi'^m 2«0 K =7 4 x -y ^ 

>nsmxto&?th ( 5 > ~ ( 9 > ^-#^y^- A 
-y <zv N*y -ymti&j ^. 

[0031] (13) s5i^i2coK7-fxyf >y*a 
>y\ RjiEtt^N- yyxv^-vy. ^yt'-Ax^f 

y y\ SJCttW *y b' — AI y fV^W vf it** — ^ 
t\ Wtt/»^fA 9)V<ry$<ts:< b t>— S5**^"t 

^w^^s^-i^-f-^ (12) o^-^y-T-y^-^-y 
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[0032] (14) A-tfyi-s+^-y'miix? >J 
( l ) — ( l 3 ) cr>$-#> l-si-sL-ycTys^-yB 
[00 3 3] 

imkD9mcDj&M) tmmm i ] *xm<vmm i £ 

[0034] fe^SJi. litAfc:iH«ft»tB«IPtT^ 
itffi££?FM"t-ft. > r-i; U-Kn-fe/l-n-xi 

[0035] CKO^-df^-yf-A-^iBi, IStfft 

[0036] *0fm. 122 iZTjttX d iz. iS*? 
X . -fe ^ 5 >y ? Xf§m£4>*lfc ? 8 £ . TflfcOSW 
*IES5l4k^;b-£ftJ:-5{:iEg-tft. .1.1 T\ vx?<9 
&&iz*-X>i- ;+x.-7mm\-V>WlHz&f&,Lfz B 

1 o zmm-tz ztx\ ^mtzmmmm 

<r>{m.^i-r$tim£ ft . 

ifjxwmmvmttmni 2$mmLx. »»lt** 

fttaarr* ft tzMz , vx ? -catbiiT v ^s^a . 
m4izA-#y+s+*-7m&j*?-->yiizgk<n 

[0038] ^--fyf/fa-yiMMh VXtk 

m*mv>xm®.viz*-x>i~;+2--7mt,ztt^&r* 
9-y<m$X'i» wmzmmx'% ft . 

[0039] SfSt-Nat^c-x^-fe^n-^ 



«®»f&ftSC^l£*$ftT^ft/^ SS^W^f 

tvwiwsn^, zcotzsb. wmizk&mfti&mk 
je*t* ft . 

[ o o 4 o ] ztz. m.^mxitimm^jmtimix 

— ep&mx'l3.x7V—yi,zj<:?-y&Bfo 

#T#ft. L*»L, ^-xh^ts^i,'), L 
k JtKR LT y f*jL-^<o«lfcWS 

<, i^*H^<=SrS. Z<?)±lzimm&£Vr-h 
fflg&M^tzm;, &%.LtzE.m<giimZ&& Uz < 

t o 04 1 ] ntz. mm*tttttf?xmm<vm. 

-7-<?)v%®&Ltzir. mnitm. tztm. mm* 
tmLWh, \m*?&t> imz ± o ^ t 

l*^ nmz jojE-r -s. c t *> "Ttg^/i* , 

[0042] ±tz. mmi- zmz-j-y-ho.- /mi-tv 

tx*7^IWHc«SL^ FEDiS^tc. iix 
Stffi*ttJiO, ■f&X.i&SttL. ms*fx<n4*y\W 
Jfc^fciftS^^fe^^^l.. ^Jg. -fe 

. liWIt* 0. tot L 

[0043] »!U«>fyf i-Zit*!! 

zzmmmzixz* ^<r>tz^>. mmztitz~>-s**-y 

^•fcJ:^T{i:ie«^t'lAt/S>Jit* s *tft. f*H 

v ^H^ffil k =Sr o T v % ft tzfrX'h ft . 
[0044] Lt^^-oT. «SL^^t7fa-yiiM 
MLtz1-s-*x.-7lzjmLX3X htffript>-f. '<f 
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[0045] imm2 ] *m&mm2 zm 

V>XWm-?&« 05© ( 1 ) ti. *7XS«2 2±t^ 
fcl/Tti. ^7Xl«c^l(;l^A-.y 

* » CVDb w fc:£t£T*MII£ Jgjft L . h £ 

&mmcr>aL v^-y^ZfiW Zco'&U Vx h ^mUrth 
[004 6] M^Xm5(7) (2) iZTrctiolZ. ~?fl + 

£ m N^y/- izm-tfx mscn < i ) <n&B£fc\z*t 

[0047] «ftvtE|5£> (3) ^-TidtC. i5« 
(2) ^-#>-t/fa-/l2 6±tC, -?X7 t% 
Z> T>V S x>7 AI 2 S L - , If V v£ RT/W £ - »7 A 

[0048] «^tB5« (4 ) ±IEW 

5 4 7-«tc»3t • 5 . 

[004 9] «HtB5<0 ( 5) K^rTiaK. ±tE^° 

A*2 8fcx 

[00 50] W.^Xm5CD (6) IC^idtC. l^'-X 

[0 0 5 1] 8^Ti50 (7) fc^jcf J^tC K^-f 
X'vf/yii, ^txtt 0 2 7'7X7T7y>'^ 

M£$^£-t±& -r fc izii-ox . zzx-amt 

[0052] e^tcm5C5 ( 8 ) fc^-f- J: 5 fc. 
^y^-:/K2 6±OT^Sx^AK£«fijL «FC 

\,z>^9—~>yx'%h» 

[0053] *mmmx*mtfL%ixrz^7-><t2titz* 

-ymtimvx. ^m^mx^mmxh s?n« 
flai**3iv*\ isi«^$-y^ g >m«^#^ti. r 

;k 5 - *? LXi> y*- : Jtfti: ^Zb tmt>fr 

lZ%-?fz« 05W ( 9 ) £14125?) ( 8 ) cvmwmZ* 



[0054] *mmmz£ K>'&l>iltt-#>i-S1-j. 
LtMLtUSt*. ^?-yi%imzti»Z>*—KV 

[0055] fciS, *HJt0|t1iOj7 , 5X-eT«y ^> 
X>/f->^. ^Dtt^^y^Xy^^ -f7T>t'-^ 

[0056] »i y •f-^fc L < M^zfUfl^tfsnx. 

lztiMLX#-#y-t-S'*-T<( M^#S^M^ 
[0057]i->t, *-^tyA*-f^ Htli 

x -y ^->-XT14^ttOX y -^T* ^» £ i: J: 0 

mm*&miiz{>m*)zx.. msimzsmtKmL. mm 

[0058] act. w *y&<r>xn v ?%)&zm^tzi% 
iazmith* mm 2 xu; yy^r h mzn l 

fflv^TTA-5-i7ASr^a-ti»^. ^-,tcy^y^-i- 
xofjiBttiHei*^* < > mzwoftuxu+MzTtp 

*r-#yf-s j f-*.—'7ti t x.v j f-y?'2ii&. — 

#>. m^$mmcoTmzim^-z>t-x>i-s^-x-~7 
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y9x$>htz#>. -7X9^9 -yiz^miz Lfri>mw.lz 
x -y f - >-7T*# & . L^#*o t , fy/^-r ?;ko o 

[0059] ^yb'-Al vf> ?\ Rj6ttW t* 
-ax -/ f - yniivx ? s&*=Sr < . x >y y ^-f & ; k 

[0060] 3nb. o 2 y^x-?r -/^> 

?n<r>-?X 9 k LT T/t^ i-^AlJrfffl LfcW** L 

y?'XT>TiZ7 v^mmtm&com&mizx vm*? 

^ure i mssm<ntmrcy * < jmm-* zttf 

J) -i. #SBefc*t L t * - tfy-f- y * - 7 co£itfr& h ti 
[00 6 1] £ t ^«i>f *>lz£& 

>y ^fr'/Js* < s *y * -y ^JS***** K X -y 

y/WlHfcvxi'S k LTffljfcLv^ l#tc£, 

mzmMLmnttifi^ \a 

[0062] i^IWtt. 0 2 T^X^r-y > > 
7T"^ ^ - y : £ ft - B^*-r ■& mzij-ifsV^rJ^r 
jL-7"lzr*-is*-5-z.%^WK. tzb tifZMim 

[0063] itm<r>^. mn&tfmL. a v- k«s 
k lt iieffl-r & - k **t-£ , s'M# v- vwrnzmmt 

k # V - FHatfilM k LT ffifll^S £ k 6 . * 



rn-txofsS'fb^ias c: k^T# -6 . 

[0064] ±fc. *HJfi0«T'iiia5O ( 2 ) O^-iK 
^il<0»*t4»»fc:t*4. L^L. «^T'<±i-/^- 

aWMBfcJ: 0*ffi* i:5 FiBT'L^t^»^N°^-> 

<ik#T-£. mi ou maTv>mm%s *9-> 

[0065] K¥SkJt« LT . y-yEpn 
Sff^rv^^ffiC^tlHS^Mtl. i k#T 

x^v-f tea ltv^ . m^M2X'i±mm^ 
9~>t>m$LX'p. fefixGL^mmris vmcnmmtzm l 

[0066] 4fc, 4:^tfe0iJT'{±. 05«(6) 

-^iilTV^, Lj&»L, U^'XbiiMcOXS^^li&LT 
*>» mv^Xno0 2 r^X-7T-y^V9'<DJMX\ V\s 

xbi>mmzm£2ti&* u^t. i^^xhMfitw 
[0 06 7] imm3^*®mv>mm3*me*ft 

^XmWtZ. mecr> ( l ) (J, 7y9^SM4 2±i0^ 

4 4 LfeflW)KiBH** LT if »6 . 
[0 068] Wt^xm6<r) (2) t^-Tidt:. isy? 

•BfT. *-#Vtyfi-yi4 6 k LXBi&t&. 
[0069] ^V^TH6c7) ( 3 ) tZxctX. 0 IZ^ ±M*3 

-^y^y-^A-yjR4 6±t. vx^t^sr^S- 
hso^M^P-f-s. 

[0070] igElvriS6£0 ( 4 ) fc^-f J; 5 fc^ xibu 

v =jx v * ? tcr;w $x^ASi48S-x-y^- > ^-r 

[007 1 ] SE^TH60 ( 5 ) t^-fJ; 5 fc. 

[0072] *£ivt . o 2 r5X77-/ is>9~mm.£m 

ivc. 06CO (5) co36«co|^® tclEtti L T I ^ & # — * 
0. *-t;yt./fa-n^A^--yy't| )l ftk 
^M^Sr^<^TV^^7t:46(.;. 06O (6) 
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[00 7 3] L3&»L, dCyKSSTegttTTttL^JR<OXy 

[0074] mum i <o«^ti . +^i:x 7 fy^ 

& k , A7-_> /§n^*-!);>tyfa-7ii!/S7 
[0075] fif^tcvx^fflr;iS-»7A^x- : /^y 

y"U 06<O (7) ^ItzXolz. #V-KI«fc;& 

meco (8) izi±me<o (7) cr>$mm*^Ltz, 
[0076] *mwMiz± *)%hixrz*}—ft>-f-j^~^ 

[ 0 0 7 7 ] 3r*5. *ll*fe«f!lT-ii, ^V^/l^*-/!^ 

y-?\x— ykwrn-'^-'f >y— : S:'M^^.i>io :: t^!—^>"f' 

s**.-7*im'W yy — tm^tzh<^m-^y 
i-s^x.-7"mtVTmf8.vfzi%&( l zi>mmT"£z>. -e 
^-^■{i. H6^> (6) izKLKtm&m&ey^mstf 

m&t&zkii&<. ^--yy^ixt^-^y-i- J 
i~x.-7Z~?A7 kLTTtft£Jl£x>y^yy-U 7^ 

^ (7) fc^L^idtc, xv-YW&kii-tfy-ry 
i~j.-7mtf&mizBf8XZ . i-y^-r- < 7frZ1tts 

x-xy+si-^-T'mzm^&m^timix , is 
[0078] immM4 ] Kcitum icow^TSjQB-r 

6cr> { 6 ) <fc vx?$ixTi^:V>gfcfrl4. 

mzRtxim&m&F^j ^y^yy-t^^ttmrn 

T"3bZ>, tm&m±&. -7 7-;K >f >y h 0 

[0079] S ^K^UEtttfX. m=^0^>^^' 



ttcDtfxSk k bizj *y&t?>x.y+yrifiX 02&HI£i<J 
T*>4. RfB&£fa±.2 J £%.m*{mmt&ttl>lzj 
*>S^t:J: v^-.y ^ LT , mm J: ^JEM^S- 

t o o 8 o ] mnmsTimLtzx o 
&WLtmi&<?>hh^*7&<?M£.i>v<\±^9--y 

fcf^T , XVC-y fl,Ztt^~&ffi<&cr>$>&m.?mcr>zk% W 

/skit^ ^vy^y. yy-yxrymzm 

WW!flyCjWtLfc%^ ?X7«!I«<, Xfi 
[0 08 1] 7/W$~»>AM£-e<044flfflLfc*£. 

T/i^$-^Ai&il&*$*xl>#. ^-#>7y^jL-7* 

-*ARfc»Billft3?$-*Xfi$: 1 toK^-x > '^Sixfc 

#-#>7y^*-:7>'?£j£Sft£. 
[0082] ncAoyyM^^ffl^t 

a, ^y?y£i&£-r a^tnsfe^-^ckfcj: 

4 i k iz X 0 HmEESr « < T-£ . |^*^iPii[ § . 
[0083] 

y^-i-yw^-y^^tciixtf. iivib^ 
7 y ^*-riRfOt»iM^ t^- > '«jjR*3S»fe: 
ft o i k *«T# £ k k fc. k iiffe^T'li^iH'fi 

3v i ^<4^^N°^->^a5^*t* i ^« : -C\ 

[HBiOfS*^^] 

[01] HJfe^l 1 OH?Sr^-r0T"£> S . 

[02] mum i <oxs**^ht* s . 
[03] mmm 1 ^x«tr^-na-c$> ^. . 
[ 04 ] ustsffl i (ojimz^-tmx'h h . 

[05] HJft^j2<OXg$r^0T'fcS. 

[06] Hife093<7)x^^0-e*>^o 
[^^iftBH] 

2 WSL 

4 *m*ffi«Sl 

8 -7X^ 

1 2 ^«%« 

22 tf^xrnm 

2 4 ^V— HSK 

2 6 *-#yfyfa-yi 
2 8 r^sx^^igi 
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3 0 l*i?Xh 

4 2 ^7^« 

44 i&mm 

4 6 +*.-7m 



4 8 tvps-^ajbi 

5 0 
5 2 



II ] 



[02] 



[04] 




[05] 



[03] 
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